Molecular evolution of the natriuretic peptide system as revealed by comparative genomics.
The natriuretic peptide (NP) family is a group of peptides involved in cardiovascular and body fluid regulation in vertebrates. While only C-type NP (CNP) has been found in elasmobranchs, atrial NP (ANP), B-type NP (BNP) and CNP have been found in mammals, and ventricular NP (VNP) instead of BNP in teleosts. Thus, it was once hypothesized that CNP is the ancestral NP, from which ANP and BNP/VNP were generated. However, the discovery of hfNP in the hagfish, and CNP in the lamprey suggested that the ancestral NP had characteristics common to these two peptides. Genomic studies in ray-finned fish revealed multiplication processes of NP genes: The ancestral gene was duplicated into four CNP genes before the divergence of elasmobranchs, and ANP, BNP and VNP genes were generated from one of the four CNP genes by tandem duplications. From up to seven NP genes thus generated, tetrapods are supposed to have lost some of them. Concerning NP receptors, teleosts also have more subtypes (three guanylyl cyclase-coupled receptors and two clearance receptors) than mammals. It is of interest to examine how the complicated NP system in teleosts compared with tetrapods, is involved in the adaptation to a wide variety of osmotic environments.